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RESULTS. We found that children who experience short spells of uninsurance (1-4 months) are less likely to have a usual source of care and are more likely to experience delays in needed care than those with continuous private or public insurance. The consequences are even worse for children who experience more substantial periods of uninsurance, because they are also less likely to receive preventive care (well-child visits and flu shots) or visit the doctor during the year and are more likely to experience delays in receiving needed medical care and prescriptions than those with continuous coverage. The Medicaid program and State Children's Health Insurance Program in California both seem to have ensured levels of health care access similar to that obtained by children with year-round private coverage.
CONCLUSIONS. These findings highlight the benefits gained through continuous health insurance, whether public or private. Public policies should be adopted to ensure continuity of coverage and retention in public insurance programs. Pediatrics 2009;123:e411-e418 T HE CURRENT POPULATION Survey (CPS) estimates that nearly 8.1 million children Ͻ18 years of age in the United States were uninsured in 2007. 1 A large body of literature has documented the consequences of uninsurance among this population, including the decreased likelihood of having a usual source of care (USOC), [2] [3] [4] [5] [6] [7] the decreased likelihood of receiving health care services, 2, 3, [5] [6] [7] [8] [9] and the increased likelihood of having unmet health care needs. 2, 3, 6, 8, 10, 11 The adverse consequences of uninsurance have been shown to be especially pronounced for children with high health care needs. 12, 13 Many researchers have noted that although the CPS estimates of the uninsured are generally the benchmark used by policymakers, this survey does not adequately account for those with part-year coverage gaps. [14] [15] [16] To examine this issue, Tang et al 14 used the Medical Expenditure Panel Survey to calculate the percentage of children who were uninsured for part of the year as well as for the full year in 1999. By fully accounting for those with coverage gaps, their estimates of the number of uninsured children in 1999 were nearly double (23%) the estimates provided by the CPS (12%) for that time period. 17 Olson et al 18 highlighted the importance of accounting for the "hidden uninsured" by examining the effects of discontinuous coverage on access to care among this population. This study found that those who were uninsured for part of the year were far more likely than those with continuous private coverage to have unmet medical care, delayed care, unfilled prescriptions, no USOC, no well-child visit during the year, and no doctor visit during the previous year. 18 Moreover, other studies have identified deleterious consequences of insurance gaps for particularly vulnerable populations of children such as those living in poverty, 2, 19 children with asthma, 20 and preschool-aged children. 4 Although recent studies have highlighted the importance of considering discontinuous insurance coverage among children, little is known about how the length of time that a child is uninsured affects access to and use of health care. Olson et al, 18 for example, examined the effect of a single indicator for discontinuous insurance coverage during a 12-month period, which grouped children who were uninsured for 1 month with those who were uninsured for 11 months. This article addresses this gap in the literature by examining the effects of varying periods of uninsurance on 6 indicators of health care access and utilization among children ages 0 to 11. Specifically, this study addresses the following research questions: (1) Compared with children with continuous private and public coverage, how do varying periods of uninsurance affect health care access and utilization and (2) What is the relationship between the duration of uninsurance and health care access and utilization?
METHODS
Data come from the 2005 California Health Interview Survey (CHIS), a random-digit dial telephone survey of Ͼ44 000 California households. To capture the rich diversity of California's population, the CHIS was conducted in 5 languages (English, Spanish, Chinese [Mandarin and Cantonese dialects], Vietnamese, and Korean). Our study used data from the children's portion of the survey (ages 0 -11), in which a parent answered questions concerning their child's health care access and utilization, health insurance status, health status, and sociodemographic characteristics. The CHIS used a multistage sampling design in which households were contacted to determine eligibility, and then an adult respondent in the household was randomly selected for interview in eligible households. If there were any children in the household, a child was randomly selected and the most knowledgeable parent was interviewed. The overall adult response rate was 29.5%. Among sampled children, 75.2% of parents responded to the child survey, resulting in an overall response rate for the child portion of 25.2%. 21 The main analytic sample comprised 11 343 children aged 11 and younger.* One question of interest, whether the child had received a flu shot in the previous 12 months, was only asked about those who were at least 6 months of age; thus, the analytic sample for this question was reduced to 10 915 children.
We estimated weighted logistic regressions to examine the effect of insurance status on preventive care and health care utilization for children, controlling for health status and sociodemographic characteristics. Weights adjust for differential probabilities of sample selection, nonresponse bias, and noncoverage bias using a raking procedure. 22 † Because the main regression results only provide comparisons between each insurance group and *Fifteen individuals with missing information on parental employment were dropped from the full CHIS sample for this population (N ϭ11 358) . †Raking is an adjustment procedure that, unlike poststratification, allows for the use of more auxiliary information to help control for nonresponse bias and noncoverage bias. the omitted reference category, we also conducted Wald tests to provide comparisons across all of the insurance groups. Outcome variables included whether, in the previous 12 months, the child had (1) a USOC other than the emergency department, (2) a well-child checkup, (3) a flu shot, (4) no doctor visit at all, (5) a delay in seeking needed medical care, and (6) a delay in obtaining needed prescription medication. The explanatory variable of interest, insurance status, included indicators for the following categories: (1) privately insured all year (reference), (2) Medicaid ‡ all year, (3) State Children's Health Insurance Program (SCHIP) § all year, (4) uninsured for 1 to 4 months, (5) uninsured for 5 to 11 months, (6) uninsured all year, and (7) other insurance/combined insurance all year. The last category combined children with continuous coverage from some other source, such as the military, with those who were continuously insured with more than 1 type of insurance. The 3 categories for those who were uninsured part or all of the year were chosen based on the distribution of a variable measuring the number of months of uninsurance during the year. Sensitivity analyses were also performed to ensure that the findings of interest were robust to the specification of these categories. The other independent variables (Table 1) included:
1. Health status: indicators for fair/poor health (relative to good, very good, or excellent health), any limitations in age-appropriate activities, and parent-reported current asthma.
2. Child demographics: age, gender, and race/ethnicity.
3. Family characteristics: family income relative to the federal poverty level, parent education, child and parent citizenship status, and indicators for whether the child lived in a 1-parent household and whether the parent respondent was currently unemployed.
4. Urban residence: indicator for whether the family lived in an urban area.ʈ
RESULTS
Nearly three fourths of the children in our analytic sample had received a well-child visit and just over one fourth had received a flu shot during the previous year ( Table 1 ). The vast majority (97%) ¶ had a USOC and few experienced problems with access to care. Between 4% and 6% did not visit the doctor, experienced a delay in needed medical care, or experienced a delay in needed prescription drugs. Over half had continuous private insurance, one third had continuous coverage through either Medicaid or SCHIP, and approximately one tenth of children were uninsured for part (7%) or all of the year (3%).# Bivariate analyses indicate that those with any period of uninsurance generally have worse access to health care than the privately insured and that most of these differences are statistically significant (Table 2) . Moreover, for 3 of the outcomes (has USOC, well-child visit, no doctor visit within the previous year), as the period of uninsurance increases, access to care decreases.
In the multivariate analyses, any period of uninsurance significantly decreases the odds that a child has a USOC (Table 3 ). Relative to the privately insured, the odds ratios (ORs) of having a USOC range from 0.21 (95% confidence interval [CI]: 0.10 -0.44) for those un‡In California, the Medicaid program is called Medi-Cal. §In California, SCHIP is called Healthy Families.
ʈThe indicator for urban comprises the following 3 categories defined by Claritas, Inc: urban (more than 4250 persons per square mile in a population center), second-city (between 1000 and 4250 persons per square mile in a population center), and suburban (at least 1000 persons per square mile and not in an urban or second-city population center). ¶One likely explanation for the higher percentage of those with a USOC in our sample relative to national studies is that California has an extensive safety net system. 23 # The lower rate of uninsurance among children in California relative to national surveys likely results from California's extensive safety net, 23 more aggressive outreach efforts to enroll eligible children in public programs, 24 and methodologic differences in state and national surveys. 1 insured for 1 to 4 months to 0.08 (95% CI: 0.04 -0.15) for those who are uninsured for the duration of the year. We also conducted adjusted Wald tests (Table 4) to compare the 3 uninsured groups to one another and to children with continuous public coverage. Results suggest that any period of uninsurance is associated with significantly lower odds of having a USOC relative to those enrolled in Medicaid (P Ͻ .01) and SCHIP (P Ͻ .05). Moreover, those who are uninsured all year are significantly less likely to have a USOC than those who are only uninsured for 1 to 4 months (P ϭ .02). Finally, those with Medicaid and SCHIP coverage do not have statistically different odds of having a USOC relative to the privately insured. Longer periods of uninsurance are also negatively associated with receiving preventive care (Table 3) . Relative to the privately insured, children who are uninsured all year have 0.29 (95% CI: 0.18 -0.46) times the odds of receiving a well-child visit, and children who are uninsured 5 to 11 months have 0.55 (95% CI: 0.34 -0.90) times the odds of receiving a flu shot. Adjusted Wald tests ( Table 4 ) further reveal that those who are uninsured all year are significantly less likely to receive a well-child visit than all other groups (P Ͻ .01). Finally, relative to the privately insured, children with Medicaid and SCHIP coverage do not have statistically different odds of receiving these preventive services.
Insurance status also plays a significant role in whether children obtain needed medical care and prescription drugs ( Even more striking, however, are the results examining the relationship between insurance status and whether a child experienced a delay in needed medical care (Table 5 ). Relative to continuous private coverage, any period of uninsurance is associated with at least 3 times the odds of experiencing a delay in needed medical care (P Ͻ .01). Adjusted Wald tests further reveal that any period of uninsurance is significantly associated with a delay in care relative to those with Medicaid and SCHIP coverage ( Table 4 ). All of these 2-way comparisons between those with periods of uninsurance and those with continuous public coverage are significant at the .05 level, with the one exception being the comparison between SCHIP coverage and uninsured all year, which has a P value of .07. Interestingly, there are no significant differences among the 3 uninsured groups in their likelihood of experiencing a delay in needed care. When examining delays in filling needed prescriptions, children who are uninsured for 5 to 11 months have 2.8 (95% CI: 1.37-5.54) times the odds of experiencing a delay relative to the privately insured. Finally, children with Medicaid or SCHIP coverage are not significantly more likely to experience delays in care or in receive needed medication than the privately insured.
The 3 categories for those with some period of uninsurance were initially chosen based on the distribution of a variable measuring the number of months that a child was uninsured during the previous year. Two sets of sensitivity analyses were performed to ensure that the findings associated with insurance status were robust to the specification of these 3 categories. The first set of sensitivity analyses recategorized the uninsured as those without coverage for (1) 1 to 3 months, (2) 4 to 10 months, and (3) 11ϩ months, and the second set recategorized the uninsured as those without coverage for (1) 1 to 2 months, (2) 3 to 10 months, and (3) 11ϩ months. The results from the sensitivity analyses are qualitatively and quantitatively similar to the results from the main analyses. It is particularly noteworthy that even a 1-to 2-month period of uninsurance is associated with lower odds of having a USOC (OR: 0.37 [95% CI: 
DISCUSSION
Our findings suggest that any period of uninsurance is associated with an increased likelihood of experiencing a delay in needed medical care and a lower likelihood of having a USOC. Furthermore, those who experience a more substantial period of uninsurance are less likely to have a well-child visit, flu shot, or doctor visit in the previous year, and are more likely to have a delay in receiving prescription medications. For 3 of the outcomes (USOC, well-child visit, no doctor visit), longer periods of uninsurance are associated with worse access and utilization. The differences among the 3 uninsured groups are all significant in the regression examining receipt of a well-child visit. On the other hand, only the comparison between the full-year uninsured and those who are uninsured for 1 to 4 months differs significantly in the regressions examining access to a USOC and no doctor visit. Interestingly, those who were uninsured for 5 to 11 months generally experienced similar if not worse problems with access to care than those who were uninsured for the entire year, in terms of delay in needed medical care, delay in prescription, and flu shot. These findings are consistent with those reported by Olson et al, 18 in which for many of the outcomes they examined, children with partial-year insurance coverage were worse off than those who were uninsured for the entire year. One possible explanation is that parents have a greater incentive to enroll their children in private or public coverage if their children have or develop greater health needs, suggesting that the differences between these 2 groups may be due in part to unmeasured differences in underlying health status. Indeed, when comparing the primary reason cited for uninsurance, 8% of those in the uninsured all year group lacked coverage because their parent believed there was no need because of the child's good health, compared with only 1% of those who were uninsured for 5 to 11 months. There are other differences in the primary reasons cited for uninsurance across these 3 groups. Many children who were uninsured for 1 to 4 months were experiencing transitions in coverage for various reasons: 19% were uninsured because of a delay in switching between insurance companies, 17% had lost coverage because their parent had changed or lost their job, and 9% had lost public coverage.** However, the lack of affordability was the most commonly cited reason for uninsurance among those without coverage for 5 to 11 months (30%) and for the entire year (34%), compared with only 14% of those who were uninsured for 1 to 4 months. Among children who were uninsured for 5 to 11 months, experiencing a delay in switching between insurance companies was the second most commonly cited reason (9%), followed by loss of public coverage (8%), and parent changing employment or losing job (6%). Finally, among children who were uninsured for the duration of the year, ineligibility because of citizenship status was the second most commonly cited reason for uninsurance (14%), compared with only 2% of those who were uninsured for 5 to 11 months and 1% of those who were uninsured for 1 to 4 months.
Our findings suggest that public policies ensuring continuity of insurance coverage may benefit children by increasing their access to and use of appropriate health care. The importance of public coverage for children was recently highlighted by the US Census Bureau, which reported that the primary reason for the 7% decrease in the number of uninsured children between 2006 and 2007 was because of an increase in the number of children covered by public programs. 1 Because affordability was cited as one of the most common barriers to coverage, policy makers should consider additional expansions of income eligibility requirements to further reduce the rate of uninsurance among this population. States should also continue to improve the public insurance take-up rates for eligible children through greater outreach efforts and reductions in the administrative burden of enrollment. [24] [25] [26] Finally, improved retention efforts would reduce churning into and out of Medicaid and SCHIP that can result in periods of uninsurance for reasons unrelated to the child's eligibility. [27] [28] [29] This study has several potential limitations. First, because this study uses cross-sectional data, it is difficult to account for selection effects that may bias the results. Specifically, there may be unobservable characteristics that make it especially necessary for some families to obtain or maintain their insurance coverage. If selection effects of this nature are not accounted for, the effects of discontinuous coverage may have been overestimated. Another limitation of the study is the 25.2% response rate for the child portion of the survey. 30 Importantly, sample weights used in the analyses help to adjust for nonresponse bias, and a methodologic study have shown that differences in the sociodemographic characteristics, disability status, and political beliefs of respondents and nonrespondents to the 2005 CHIS were very small. 31 Recent research also suggests that surveys with lower response rates do not necessarily result in biased findings. [32] [33] [34] [35] Finally, the results are only generalizable to children in California and may be different for children in other states. However, the direction and significance of many of the associations found in this study are consistent with those reported in studies that have used nationally representative data. 18 Thus, these findings bolster the growing body of evidence that periods of uninsurance have detrimental effects on the access to and utililzation of services among this population.
CONCLUSIONS
Findings from this study provide additional evidence of the importance of public insurance programs in ensuring access to needed health services for children. In our study, children with continuous enrollment in Medicaid and SCHIP had access to care that was comparable to those with continuous private coverage. Because affordability was a commonly cited barrier to insurance, policy makers should consider expanding public insurance income eligibility requirements, particularly for children living in poverty. In addition, it is important for policymakers to improve enrollment and retention efforts for those who are eligible, because even very short periods of uninsurance can have adverse consequences for children's health care access and utilization.
